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ZLWK VSLQDO 7XL 1D KDV JRRG SURVSHFWV IRU WUHDWPHQW RI SULPDU\ G\VPHQRUUKHD
3ULPDU\ G\VPHQRUUKHD LV D FRPPRQ J\QHFRORJLFDO
GLVHDVH ZLWK FDXVH XQNQRZQ FKDUDFWHUL]HG E\ VSDVWLF
SDLQ LQ WKH ORZHU DEGRPHQ RU OXPEDU UHJLRQ EHIRUH RU
GXULQJ WKH PHQVWUXDO SHULRG ,Q VHYHUH FDVHV LW PD\
EH DFFRPSDQLHG ZLWK QDXVHD YRPLWLQJ FROG OLPEV
DQG HYHQ FROODSVH 7KH PRQWKO\ F\FOLF SDLQ EULQJV
JUHDW SK\VLFDO DQG PHQWDO VXIIHULQJV WR WKH SDWLHQWV
DQG DIIHFWV WKHLU ZRUN DQG VWXG\ :H KDYH DGRSWHG
DFXSXQFWXUH FRPELQHG ZLWK VSLQDO 7XL 1D IRU
WUHDWPHQW RI SULPDU\ G\VPHQRUUKHD DQG REWDLQHG
TXLWH JRRG WKHUDSHXWLF UHVXOWV DV LQWURGXFHG LQ WKH
IROORZLQJ
*(1(5$/ '$7$
$OO WKH  FDVHV RI SULPDU\ G\VPHQRUUKHD KDG
UHFHLYHG J\QHFRORJLFDO DQG XOWUDVRQLF % H[DP
LQDWLRQV ZLWK RWKHU J\QHFRORJLFDO RU RUJDQLF GLVHDVHV
H[FOXGHG DQG ZLWK WKHLU JHQHUDO FRQGLWLRQV
FRQIRUPHG WR WKH GLDJQRVWLF FULWHULD IRU SULPDU\
G\VPHQRUUKHD 7KH DJH UDQJH ZDV IURP  WR 
\HDUV ZLWK D PHDQ RI  \HDUV DQG  PRQWKV DQG WKH
GXUDWLRQ RI WKH LOOQHVV ZDV IURP  PRQWKV WR  \HDUV
ZLWK WKH VSDVWLF SDLQ ODVWLQJ IURP  GD\ WR  GD\V HDFK
PRQWK $FFRUGLQJ WR WKH 7&0 GLIIHUHQWLDWLRQ 
FDVHV EHORQJHG WR WKH W\SH RI VWDJQDWLRQ RI TL ZLWK
EORRG VWDVLV  FDVHV EHORQJHG WR WKH W\SH RI
VWDJQDWLRQ RI SDWKRJHQLF FROG DQG  FDVHV EHORQJHG
WR WKH W\SH RI GHILFLHQF\ RI WKH OLYHU DQG NLGQH\ 7KH
 FDVHV ZHUH UDQGRPO\ GLYLGHG LQWR WZR JURXSV D
WUHDWPHQW JURXS RI  FDVHV WUHDWHG E\ DFXSXQFWXUH
FRPELQHG ZLWK VSLQDO 7XL 1D DQG D FRQWURO JURXS RI
 FDVHV WUHDWHG E\ URXWLQH DFXSXQFWXUH 7KH JHQHUDO
GDWD ZHUH FRPSDUDEOH EHWZHHQ WKH WZR JURXSV ZLWK
QR VWDWLVWLFDO GLIIHUHQFHV 3!
0(7+2'6
)RU WKH WUHDWPHQW JURXSV
D 7KH PDLQ DFXSRLQWV XVHG ZHUH 5HQ]KRQJ *9 
:HL]KRQJ %/  DQG <DR\DQJJXDQ *9  7KH
DGMXQFW SRLQWV VHOHFWHG ZHUH =KRQJML &9  4LKDL
&9  ;LQJMLDQ /5  DQG ;XHKDL 63  IRU WKH
SDWWHUQ RI VWDJQDWLRQ RI TL ZLWK EORRG VWDVLV
*XDQ\XDQ &9  3LVKX %/  DQG 6KHQVKX %/
 IRU WKH SDWWHUQ RI VWDJQDWLRQ RI SDWKRJHQLF FROG
DQG 0LQJPHQ *9  *XDQ\XDQ &9  6KHQVKX
%/  'DKH .,  DQG =XVDQOL 67  IRU WKH
SDWWHUQ RI GHILFLHQF\ RI WKH OLYHU DQG NLGQH\
E 7KH PDQLSXODWLRQV RI VSLQDO 7XL 1D 7KH SDWLHQW
ZDV DVNHG WR OLH LQ SURQH SRVLWLRQ 6WDQGLQJ RQ RQH
VLGH RI WKH SDWLHQW WKH RSHUDWRU DSSOLHG WKH UROOLQJ
PDQLSXODWLRQ WR UHOD[ WKH SDWLHQW¶V SDUDYHUWHEUDO
PXVFOHV IRU  PLQ IROORZHG E\ SXVKLQJ  WLPHV ZLWK
RQHILQJHU PHGLDWLRQ DORQJ WKH ILUVW ODWHUDO OLQH RI WKH
-RXUQDO RI 7UDGLWLRQDO &KLQHVH 0HGLFLQH   
%ODGGHU &KDQQHO RI )RRW 7DL\DQJ IURP XS GRZQZDUG
WR GUHGJH WKH FKDQQHO 7KH SDWLHQW ZDV WKHQ DVNHG WR
OLH LQ ODWHUDO SRVLWLRQ ZLWK WKH ORZHU OLPEV IOH[HG
DERXW e WKH RSHUDWRU VWRRG DW WKH EDFN VLGH RI WKH
SDWLHQW DQG DSSOLHG WKH VSLQDO 7XL 1D IURP WKH
SDWLHQW¶V LQWHULRU XSSHU DQJOH RI VFDSXOD WRZDUG WKH
FRVWRYHUWHEUDO MRLQW RI WKH WK ULE :KHQ WKH SDWLHQW
ZDV LQ ODWHUDO SRVLWLRQ RQ WKH OHIW VLGH WKH RSHUDWRU
XVHG KLV OHIW HOERZ WR SUHVV WKH ULJKW VLGH RI WKH
SDWLHQW¶V VSLQH DQG WKH SRLQWV WR EH SUHVVHG ZHUH
7 WKH FRVWRYHUWHEUDO MRLQW DQG /  FXQ DERYH
WKH VSLQRXV SURFHVV 7KH SUHVVLQJ LQWHQVLW\ VKRXOG EH
ZLWKLQ WKH SDWLHQW¶V WROHUDQFH FDXVLQJ RQO\ VOLJKW
VZHDWLQJ  SUHVVLQJV ZHUH GRQH IRU HDFK RI WKH
SRLQWV IURP XS GRZQZDUG DQG UHSHDWHG WZLFH 7KH
VDPH VSLQDO 7XL 1D ZDV JLYHQ RQ WKH ULJKW VLGH 7KHQ
WKH SDWLHQW ZDV DVNHG WR OLH SURQH DQG WKH RSHUDWRU
DSSOLHG WKH µVSLQHSLQFKLQJ¶ PDQLSXODWLRQ ZLWK D
FOLFN VRXQG EHLQJ KHDUG IURP HDFK RI WKH VSLQDO
VHJPHQWV )LQDOO\ WKH YLEUDWLQJ DQG REOLTXH SXOOLQJ
PDQLSXODWLRQV ZHUH GRQH RQ WKH OXPEDU UHJLRQ
DFFRUGLQJ WR LQGLYLGXDO FRQGLWLRQ RI WKH SDWLHQW
)RU WKH FRQWURO JURXS
7KH PDLQ DFXSRLQWV XVHG ZHUH =KRQJML &9  'LML
63  DQG 6DQ\LQMLDR 63  7KH DGMXQFW SRLQWV
VHOHFWHG ZHUH WKH VDPH DV LQ WKH WUHDWPHQW JURXS $QG
PR[LEXVWLRQ ZDV JLYHQ DW *XDQ\XDQ &9  =XVDQOL
67  3LVKX %/  DQG 6KHQVKX %/ 
)RU ERWK WKH JURXSV WKH WUHDWPHQW ZDV VWDUWHG IURP
WKH WK GD\ EHIRUH WKH PHQVWUXDO SHULRG  GD\V¶
FRQVHFXWLYH WUHDWPHQWV FRQVWLWXWHG RQH WKHUDSHXWLF
FRXUVH ZLWK RQH FRXUVH RI WUHDWPHQW JLYHQ HDFK
PRQWK WKH HQWLUH WUHDWPHQW ODVWLQJ  PRQWKV $IWHU D
IROORZXS VXUYH\ IRU  PHQVWUXDO F\FOHV WKH
WKHUDSHXWLF HIIHFWV ZHUH HYDOXDWHG
&ULWHULD IRU WKHUDSHXWLF HIIHFWV
&XUHG $EGRPLQDO SDLQ DQG WKH DFFRPSDQ\LQJ
V\PSWRPV GLVDSSHDUHG ZLWK QR UHFXUUHQFH LQ D
IROORZXS VXUYH\ IRU  PHQVWUXDO F\FOHV ,PSURYHG
$EGRPLQDO SDLQ DQG WKH DFFRPSDQ\LQJ V\PSWRPV
EDVLFDOO\ GLVDSSHDUHG EXW WKH FRQGLWLRQ FRXOG QRW EH
PDLQWDLQHG RYHU  PHQVWUXDO F\FOHV )DLOHG
$EGRPLQDO SDLQ DQG WKH RWKHU V\PSWRPV ZHUH QRW
REYLRXVO\ DOOHYLDWHG RU UHPDLQHG WKH VDPH
5(68/76
2I WKH  FDVHV LQ WKH WUHDWPHQW JURXS  FDVHV ZHUH
FXUHG  FDVHV LPSURYHG DQG  FDVHV IDLOHG ZLWK D
WRWDO HIIHFWLYH UDWH RI  2I WKH  FDVHV LQ WKH
FRQWURO JURXS  FDVHV ZHUH FXUHG  FDVHV LPSURYHG
DQG  FDVHV IDLOHG ZLWK D WRWDO HIIHFWLYH UDWH RI 
&RPSDULVRQ RI WKH WRWDO HIIHFWLYH UDWH EHWZHHQ WKH WZR
JURXSV VKRZHG D VLJQLILFDQW GLIIHUHQFH Ȥ  
3 VXJJHVWLQJ WKDW WKH WKHUDSHXWLF HIIHFW RI WKH
WUHDWPHQW JURXS ZDV REYLRXVO\ VXSHULRU WR WKDW RI WKH
FRQWURO JURXS
&200(176
0RGHUQ PHGLFLQH KROGV WKDW G\VIXQFWLRQ RI
QHXURHQGRFULQH DQG LQFUHDVH LQ WKH V\QWKHVLV DQG
UHOHDVH RI SURVWDJODQGLQ 3* IURP WKH XWHUXV DUH
DWWULEXWHG WR WKH PDLQ FDXVH RI G\VPHQRUUKHD 7KH
SDLQ ZLOO JR ZRUVH ZKHQ 3*)Į LQFUHDVHV DQG 3*(
GHFUHDVHV EHFDXVH WKH IRUPHU FDQ VWLPXODWH WKH XWHUXV
DQG PDNH LW FRQWUDFW ZKLOH WKH ODWWHU FDQ PDNH WKH
XWHULQH VPRRWK PXVFOH UHOD[ 7KH DXWKRUV RI WKLV
HVVD\ WKLQN WKDW SULPDU\ G\VPHQRUUKHD LV FORVHO\
UHODWHG ZLWK WKH VSLQH ,PEDODQFH RI \LQ DQG \DQJ RI
WKH VSLQH LV WKH NH\ SDWKRJHQHVLV
5HQ]KRQJ *9  SHUWDLQV WR WKH 'X &KDQQHO
WKURXJK ZKLFK LW LV FORVHO\ FRQQHFWHG ZLWK DOO WKH
FKDQQHOV DQG FROODWHUDOV RI WKH ZKROH ERG\ WKH ILYH
]DQJ DQG VL[ IX RUJDQV WKH EUDLQ WKH OXPEXV DQG
VSLQH 1HHGOLQJ DW 5HQ]KRQJ *9  FDQ UHJXODWH \LQ
\DQJ TL DQG EORRG UHFXSHUDWH WKH GHSOHWHG \DQJ
UHJXODWH WKH ]DQJIX RUJDQV DQG GUHGJH WKH FKDQQHOV
DQG FROODWHUDOV VR LW FDQ EH XVHG IRU WUHDWLQJ PDQ\
GLVHDVHV RI WKH KHDUW FKHVW VWRPDFK DQG DEGRPHQ
DQG WKH XULQDU\ J\QHFRORJLFDO OXPEDU DQG VSLQDO
GLVHDVHV 0RUHRYHU 5HQ]KRQJ *9  LV ORFDWHG RQ
WKH PLG OLQH RI WKH SKLOWUXP ZKHUH WKH 'X &KDQQHO
PHHWV ZLWK WKH <DQJPLQJ &KDQQHOV RI +DQG DQG )RRW
7KH YHU\ QHDU EHORZ SRLQW LV <LQMLDR *9  ZKHUH
WKH 'X &KDQQHO PHHWV ZLWK WKH 5HQ &KDQQHO
7KHUHIRUH QHHGOLQJ DW 5HQ]KRQJ *9  FDQ HDVLO\
-RXUQDO RI 7UDGLWLRQDO &KLQHVH 0HGLFLQH    
JHW WKH HIIHFW RI µRQH QHHGOH LQYROYLQJ VHYHUDO SRLQWV
DQG RQH QHHGOH LQYROYLQJ VHYHUDO FKDQQHOV¶ JLYLQJ D
YHU\ VWURQJ DQG VHQVLWLYH DFWLRQ %\ QHHGOLQJ
:HL]KRQJ %/  WR GUHGJH WKH FKDQQHOTL RI WKH
)RRW 7DL\DQJ &KDQQHO  ZH FDQ WUHDW WKH OXPEDU DQG
DEGRPLQDO SDLQ <DR\DQJJXDQ *9  LV VHOHFWHG DV
WKH ORFDO SRLQW 7KHUHIRUH ZH FDQ VHH WKDW WKH SRLQW
SUHVFULSWLRQ IRU WKH WUHDWPHQW JURXS KDV EURNHQ WKH
WUDGLWLRQDO ZD\ WKDW VHOHFWLQJ WKH SRLQWV PDLQO\ IURP
WKH 5HQ &KDQQHO DQG WKH WKUHH \LQ FKDQQHOV EXW
VHOHFWLQJ WKH SRLQWV PDLQO\ IURP WKH 'X &KDQQHO DQG
WKH WKUHH \DQJ FKDQQHOV 7KH VSLQDO 7XL 1D FDQ
UHJXODWH WKH FKDQQHOV DQG PHFKDQLFDO EDODQFH RI WKH
VSLQH DQG UHJXODWH WKH ]DQJIX RUJDQV WKURXJK
EDODQFLQJ WKH 'X &KDQQHO VR DV WR REWDLQ WKH HIIHFWV
RI WRQLI\LQJ WKH GHILFLHQF\ UHGXFLQJ WKH H[FHVV DQG
GUHGJLQJ WKH FKDQQHOV DQG FROODWHUDOV
,W KDV EHHQ IRXQG LQ UHFHQW \HDUV WKDW WKH QHUYH ILEHUV
FDQ KDYH FORVH FRQWDFW RU HYHQ HVWDEOLVK WKH V\QDSWLF
UHODWLRQVKLS ZLWK WKH HQGRFULQH FHOOV VXJJHVWLQJ
LPSRUWDQFH RI WKH QRUPDO QHUYRXV IXQFWLRQ WR WKH
HQGRFULQH V\VWHP $FXSXQFWXUH FRPELQHG ZLWK VSLQDO
7XL 1D FDQ JLYH TXLWH JRRG UHJXODWRU\ HIIHFWV IRU WKH
EUDLQ DQG IRU WKH VHJPHQWDO FRQWURO RI WKH VSLQDO FRUG
VKRZLQJ JRRG SURVSHFWV IRU WUHDWPHQW RI SULPDU\
G\VPHQRUUKHD
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